INTRODUCTION
Usually organic chemists consider only the it electrons in planar it-systems like ethylene or benzene because these electrons mostly determine the reactivity of these systems and because it is easier to deal with just the it * electrons . This simple view received support in the early days of theoretical organic chemistry from the Hückel theory (ref. 1) in which the role of a electrons was at most considered as a perturbation. When a methyl group is attached to the it-system, e.g. in propylene or toluene, the concept of hyperconjugation has to be introduced to take care of the it/c interaction as a perturbation. In those compounds, however, where the c-frame of the it-system is bent, as in the bent double bond of bicyclo[1.1.0]buteneL'3 (1), synsesquinorbornene (2) or in a strained p-cyclophane like 3 the it/a mixing is already very important and can not be neglected or treated as a perturbation as suggested by model calculations (ref. [2] [3] [4] .
* Throughout this paper we shall use a one-electron picture where electrons are described by atomic and molecular orbitals of a and it symmetry.
In the first part of this article we will present recent spectroscopic evidence that n/a interactions can be large. In the second part we will discuss its implication for the chemical reactivity of several systems (ref. 5 ).
In our discussions we will use arguments derived from molecular orbital theory to describe the electronic structure of molecules. To demonstrate the magnitude of n/a interactions we will rely on the results of He(I) photoelectron (PE) spectroscopy. This method allows us via Koopmans' theorem (ref.6) to correlate directly the measured vertical ionization energies 'v,j with the calculated orbital energies ( ): 'v,j = -E. The demonstration is usually done by comparing the energy-split or the sequence of the valence MO's of a molecule where no n/a interaction occurs with another one in which n/a interaction occurs.
To make things clear we subdivide the n/a interactions into what is called usually hyperconjugation, n/a interaction due to bending (tilting) and through-bond interaction as shown below.
hyperconjugation tilting through bond
EXPERIMENTAL EVIDENCE

Hyperconjugation
There is much experimental evidence from electron absorption spectroscopy and PE spectroscopy on n systems that alkyl groups exhibit a strong electron donating effect. This effect has been dealt with.theoretical (ref. 7) and is commonly used in textbooks of organic chemistry; therefore we will leave this paragraph by comparing the first two ionization energies in benzene with that of toluene as shown in Figure 1 . For reasons of symmetry the methyl group interacts only with a' and not with a", and thus the former is destabilized by 0.24 eV.
-------- 
Effect of bending
We will demonstrate that the effect of it/a mixing is due to bending by comparing the first ionic states of anthraquinone (4) The six ionic states of the first band in the PE spectrum of 4 overlap very strongly and are due to ionizations from two a orbitals (n+,n) and four it orbitals as shown in Figure 2 . Reduction of symmetry from D2h (4) to C2v(S) allows a mixing between a2(nj and a2(n) as well as b2(n) and b2(n). Since both MO's have similar energies the interaction is quite large as can be seen from Comparison of the first bands of the PE spectra eV of 6 and 7.
of the PE spectrum of cycloocta-1,5-diyne (6)(ref.12) with that of cyclodeca-1,6-diyne (7)(ref.13). In 6 both it fragments are connected by a C2H4 chain, whereas in 7 a C3H6 unit connects the acetylenic parts. Both spectra (Fig.3) differ in so far as the first four ionic states are clearly separated in the spectrum of 7 while in 6 they overlap strongly. This remarkable difference can be rationalized by assuming a larger interaction of the "out-of-plane" it MO's (b2gi b3u) in 6 due to the smaller separation between the two acetylenic moieties in this compound (2.8 as compared to 7 (3.0 ), and to a strong it/a interaction of ag(n) in the case of and of biu(fl) in the case of (see above). This strong it/a interaction leads to different H0MO' s for both compounds.
*
The basis orbital energy of the interacting a bonds can also be varied either by replacing the C-C boncs by Si-Si bonds (e . g. and the nitrogen lone pair. In those cases where the sequence S below A is found, ring closure is allowed and fragmentation is forbidden (Fig.5 left) even (28) towards exoaddition (ref. 26, 27) and the structure and reactivity of sesquinorbornene (2) in its ground and excited state (ref. 27, 28) .
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